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FOREWORD 

This Indian Standard ( Second Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Gas Cylinders Sectional Committee had been approved by the Mechanical Engineering 
Division Council. 

The revision of this standard has been prepared to align with the revision of ISO 407 : 1991 'Small medical gas 
cylinders — Pin-index yoke type valve connections' including technical corrigendum 1 of November 1999. The 
scope of the revision has been extended to include outlet connection for medical air, outlet connection for 
nitrogen and for special mixture of 50 percent nitrous oxide and 50 percent oxygen. In addition single-in system 
has also been included in the revision. Assistance has also been taken from IS 3224 : 2002 'Valve fittings for 
compressed gas cylinders excluding liquefied petroleum gas ( LPG ) — Specification ( third revision )' and 
IS 8737 : 1995 'Valve fittings for use with liquefied petroleum gas ( LPG ) cylinders of more than 5 litre water 
capacity — Specification {first revision )'. 

In the past, many accidents have occurred while handling medical gases by the administration of a wrong gas 
due to connecting the medical gas administering apparatus to a wrong gas cylinder. This standard seeks to lessen 
this risk by specifying a non-interchangeable system of valves for gas cylinders and anesthetic apparatus used 
in medical profession. The principal adopted is very similar to that used with radio valves, whereby spacing of 
the pins on the valve ensure that each type can be inserted only in the corresponding socket. The connection or 
yoke on the apparatus have pairs of pins spaced in conformity with the holes on the valve outlet on the gas 
cylinder By this means it will be impossible for a wrong cylinder of ^as to be connected to the administering 
apparatus. 

The composition of the Committee responsible for formulation of this standard is given in Annex B. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values ( revised)' . The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 



IS 3745 : 2006 



Indian Standard 

YOKE TYPE VALVE CONNECTIONS FOR SMALL 
MEDICAL GAS CYLINDERS — SPECIFICATION 



( Second Revision ) 



1 SCOPE 



Covers basic dimensions and constructional 
requirements for yoite type valve connections for 
small medical gas cylinders with a maximum working 
pressure (filling pressure at 1 5°C) of 200 bars. Also 
specifies the dimensions and positions for the holes 
and pins for the outlet connections for medical gases 
and gas mixtures given in Table 1 . 

Table 1 Allocated Gases and Gas Mixtures 



SI No. 


Gas or Gas Mixture 


Chemical 
Symbol 


(1) 


(2) 


(3) 



i) 


Oxygen 


0^ 


ii) 


Oxygen/Carbon dioxide (CO^ < 
7 percent) 


0,+ CO, 


iii) 


Oxygen/Helium (H^ < 7 percent) 


02+H, 


iv) 


Ethylene 


C^H, 


V) 


Nitrous oxide (without draw off) 


Np 


vi) 


Cyclopropane 


C3H. 


vii) 


Helium and helium/oxygen 
(Oj < 20 percent) 


He 


iii) 


Carbon dioxide (with and without 
draw-off) and carbon dioxide/ 
oxygen (CO^ > 7 percent) 


CO, 


ix) 


Medical air 


Air 



x) Nominal mixture 50 percent 
oxygen/50 percent nitrous oxide 
(47.5 percent < N,0 < 52.5 
percent) 

xi) Nitrogen 

xii) Mixture of air, helium and 
carbon monoxide (CO < 
1 percent) 



Oj + NjO 



Air+H +C0 

e 



2 REFERENCES 

The following standards contain provisions, which 
through reference in this text constitute provisions 
of this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No. 
319:1989 

1068 : 1993 

1598:1977 
1608:2005 



Title 

Free cutting leaded brass bars, rods 
and sections (fourth revision) 

Electroplated coating nickel plus 
chromium and copper plus nickel 
plus chrommm (third revision) 

Method for izod impact test of metals 
(first revision) 

Metallic materials — Tensile testing 
at ambient temperature (third 
revision) 



2102 General tolerances: Part 1 Tolerances 

( Part 1 ) : 1993 for linear and angular dimensions 
without individual tolerance 
indications (third revision) 



2305:1988 
3224 : 2002 

6912 : 1985 
8775 : 1978 

8866 : 1978 

8867:1978 

3 MATERIAL 



Method for mercurous nitrate test 
for copper and copper alloys (first 
revision) 

Valve fittings for compressed gas 
cylinders excluding liquefied 
petroleum gas (LPG) cylinders — 
Specification (third revision) 

Copper and copper alloy forging 
stock and forgings (first revision) 

Filling pressure and corresponding 
developed pressure for permanent 
gases contained in gas cylinders 

Filling ratios and corresponding 
developed pressure for high- 
pressure liquefiable gases 
contained in gas cylinders 

Saturated vapour pressure and test 
pressure for low pressure liquefiable 
gases contained in gas cylinders 



3.1 Chemical Composition 

It shall be compatible with the gas to be contained 
in the cylinder. Actual chemical composition shall 
be as agreed between the purchaser and the 
manufacturer. 
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3.1.1 The valve body shall be of either forged or 
machined from extruded section of brass. 

3.1.2 The material of the valve body shall comply 
with the mechanical properties given in 3.2. 

3.l!3 Brass Components 

Brass components other than valve body shall be 
made from free cutting brass rods (see IS 319) or 
from any forging quality brass such as leaded 
brass (seg IS 6912). 

3.2 Mechanical Properties 

3.2.1 Tensile Strength and Elongation 

The tensile strength and elongation of the material 
of the valve body determined according to IS 1608 
shall not be less than 393.2 MPa (40 kgf/mm^) and 
1 8 percent measured on a gauge length 5.65 V^ (S^ 
being the original area of cross-section) respectively. 

3.2.2 Impact Strength 

The izod impact strength of valve body determined 
according to IS 1598, shall not be less than 21.5 J 
(2.2kg£m). 

3.3 Test Samples 

Samples for tensile and impact tests shall be taken 
from a valve blank, where practicable. Where not 
practicable, test piece shall be subjected to same 
treatment as the valve so as to be representative of 
the material in the condition in which it has to be used. 
The scale of sampling and criteria for conformity 
shall be in accordance with the requirements of 
Annex A, unless otherwise agreed to between the 
manufacturer and the purchaser. 

4 DESIGN 

4.1 Design Criteria 

4.1.1 Valves shall be designed to operate under the 
extreme conditions of environment, which could 
cause a pressure rise in the cylinder contents up to 
maximum developed pressure. 

4.1.1.1 Design working pressure of the valve shall 
be the maximum developed pressure in the cylinder 
at a temperature of 65°C in case of liquefiable gases 
or the filling pressure at 15°C in case of permanent 
gases (see IS 8775, IS 8866 and IS 8867). 

4.1.2 Materials for construction, including gaskets 
and seals, shall be compatible with each other, the 
gas contained, and the design temperature and 
pressure range of the valve. 

4.1.3 The components and parts of the valve of 
same design of a same manufacturer shall be 
interchangeable. 



5 CONSTRUCTION 

A typical yoke assembly is illustrated in Fig. I . 




Fig. 1 Typical Yoke Assembly 

5.1 Cylinder Valve 

Each cylinder shall be fitted with a yoke valve 
(see 6) with a hole or holes of the dimensions and 
in the position or positions given in 8 for the 
appropriate gas. 

5.1.1 The external surface of the valve shall be finished 
smooth and shall be free from sharp comers and 
edges. All valves to be fitted with medical cylinders 
shall be bright chromium plated conforming to Service 
Condition No. 2 as given in Table 3 of IS 1068. 

5.1.2 Stress Corrosion Test for Copper Alloy Valve 
Bodies 

Samples from batches of valve bodies shall be 
subjected to mercurous nitrate test in accordance with 
IS 2305. The sample shall show no sign of cracking 
after the test. 

5.2 Yoke 

The yoke intended for fixing the housing apparatus 
to the valve shall conform to the dimensions given 
in 6.1 and 6.2. Two alternative constructions as given 
in 7.1 and 7.2 are also permissible. The yoke shall 
be fitted with a pin or pins, the dimensions and positions 
of which correspond to the hole or holes in the valves 
and are given in 8.1 to 8.11 for different gases or gas 
mixtures. 

NOTE — In Fig. 2 and in Fig. 6 to 16, the^circle numbers 
are the pin hole positions. 

5.3 Types of Valves and their Minimum 
Constructional Requirements 

5.3.1 The valve^ shall have taper inlet threads 
conforming to IS 3224 or any other threads may be 
used with the permission of the statutory authority. 
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5.3.2 Valve outlet may he at any angle easily 
accessible for connection. 

5.3.3 In case the valves are operated by means of 
rotating spindles, the spindles shall close the valves 
by clockwise rotation. Valve spindle may be at any 
angle to the inlet threads but it shall be easily accessible 
for closing and opening. 

5.3.4 Hand wheel or knob, wherever provided, shall 
be clearly marked with 'Open' and 'Close' positions 
in words and in figures. 

5.3.5 The general machining tolerances unless 
otherwise stated shall of medium class specified in 

IS 2102 (Parti). 

5.3.6 The minimum finished wall thickness at any 
portion of the valve shall not be less than 2.5 mm. 
However, this requirement shall be relaxed in the case 
of sections not susceptible to tamper, damage or rupture 
during use, or where any damage or rupture to the 
section will not effect the sealing off, of the valve. 

6 BASIC DIMENSIONS FOR YOKE TYPE VALVE 
CONNECTIONS 

The basic dimensions for pin-index yoke type valve 
connections are shown in Fig. 2 and Fig. 3. 

6.1 Two-Pin System 

6.2 Single-Pin System 

7 ALTERNATIVE DESIGNS OF YOKE TYPE 
VALVE CONNECTIONS 

7.1 Requirements for the Design of Connecting Yoke 

a) A gas-tight seal shall only be possible when 
the pins in the yoke correspond to the holes 
in the valve; 

b) When the pins in the yoke do not correspond 
to the holes in the valve, a gas tight seal shall 
not be possible and damage to the yoke or 
the valve shall be prevented; 

c) Pins shall be fixed or assembled in such a 
manner that they cannot be removed by the 
user or become loose in service; 

d) Sealing washer shall be a retained fit on the 
yoke spigot; 

e) Use of more than one sealing washer is not 
permitted; 

f) The yoke shall be able to resist, without 
permanent deformation, the load resulting 
from a torque 50 Nm applied to the valve 
clamping screw or locking device; and 

g) The dimensions of the yoke shall limit the 



movement of the valve in the yoke to a 
maximum of 6° about long axis prior to pin 
engagement. 

7.2 First Alternative (see Fig. 4) 

7.3 Second Alternative (see Fig. 5) 

8 DIMENSIONS AND POSITIONS OF THE 
HOLES AND PINS FOR YOKE TYPE VALVE 
CONNECTION 

8.1 Outlet Connection for Oxygen (see Fig. 6) 

8.2 Outlet Connection for Oxygen/Carbon Dioxide 
Mixtures (Carbon Dioxide <, 7 percent) (see Fig. 7) 

8.3 Outlet Connection for Oxygen/Helium Mixtures 
(Helium < 80 percent) (see Fig. 8) 

8.4 Outlet Connection for Ethylene (see Fig. 9) 

8.5 Outlet Connection for Nitrous Oxide (see 
Fig. 10) 

8.6 Outlet Connection for Cyclo-Propane (see 
Fig. II) 

8.7 Outlet Connection for Helium/Oxygen Mixtures 
(Oxygen < 20 percent) (see Fig. 12) 

8.8 Outlet Connection for Carbon Dioxide/Oxygen 
Mixtures (Carbon Dioxide ^ 7 percent) (see Fig. 13) 

8.9 Outlet Connection for Medical Air (see Fig. 14) 

8.10 Outlet Connection for Special Mixtures of 
50 percent Nitrous Oxide and 50 percent Oxygen (see 
Fig. 15) 

8.11 Outlet Connection for Nitrogen (see Fig. 16) 

9 INLET THREADS 

Shall conform to 8 of IS 3224, unless otherwise stated. 

10 HYDROSTATIC TESTS 

Representative samples of machined valve bodies, 
before assembly, shall be subjected to a hydrostatic 
test at a minimum test pressure equal to 1 .5 times the 
design working pressure of the valve that is the 
maximum pressure at which it is envisaged that the 
valve will be used, subject to a minimum of 1 .8 MPa. 
The scale of sampling and the criteria of conformity 
shall be the same as that adopted for the tensile strength 
and elongation test of the Izod impact test unless 
otherwise agreed to between the manufacturer and 
the purchaser. 

10.1 Design working pressure of the valve shall be 
the maximum developed pressure in the cylinder at a 
temperature of 65°C in case of liquefiable gases or 
the filling pressure at 15°C in case of permanent gases 
(see 4.1.1.1 ). 
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10 ±0.25 




016 ±0.5 






1.6±0.4 



I 2) 



24 min. 



06.5 • 0.2 

16.5 min. 




-4 



02.4±O.8 



^ 




3.0 TO 3.6 



All dimensions in millimetres. 
'• Applicable only if type safety is used. 

^* Alternatively the yoke or the stabilizer shall be so dimensioned as to limit the rotation of the valve on the cylinder 
to 6° from vertical. 

'* May be reduced to 3.5 mm. If clearance is provided for projecting safety plug. 

Fig. 2 Two-Pin System 
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05.8 TO 5.9 



05.4 -0.1 



R14.3 
NOM 




All dimensions in millimetres. 
Fig. 3 Single-Pin System 




5.5-0.5 




All dimensions in millimetres. 
'> Applicable only if type safety is used. 

-' Alternatively the yoke or the stabilizer shall be so dimensioned as to limit the rotation of the valve on the cylinder 
to 6° from vertical. 

'' May be reduced to 3.5 mm. If clearance is provided for projecting safety plug. 

Fig. 4 First Alternative Design of Yoke Type Valve Connection 
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23.0 min. 



2) 



S 



r 




> 



A 



30.2 min. 



fr 



fr 




3.0 TO 3.6 



0.8 min.^^ 




nrr""--nn 




All dimensions in millimetres. 

Applicable only if type safety is used. 

Alternatively the yoke or the stabilizer shall be so dimensioned as to limit the rotation of the valve on the cylindei 
to 6° from vertical. 



Fig. 5 Sf.cond Alternative Design of Yoke Type Valve Connection 
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SPOT FACED 
FOR WASHER 




All dimensions in millimetres. 

Fig. 6 Outlet Connection for Oxygen 
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All dimensions in millimetres. 

Fig. 7 Outlet Connection for Oxygen/Carbon Dioxide Mixtures 
( Carbon Dioxide < 7 Percent ) 
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All dimensions in millimetres. 
Fig. 8 Outlet Connection for Oxygen/Helium Mixtures (Helium < 80 Percent ) 



12.4 ±0.07 




SPOT FACED 
FOR WASHER 




All dimensions in millimetres. 
Fig. 9 Outlet Connection for Ethylene 



IS 3745 : 2006 



14.2 ±0.07 




SPOT FACED 
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Alt dimensions in millimetres. 
Fig. 10 Outlet Connection FOR Nitrous Oxide 



14.2 ±0.07 



1.5 ±0.15 



12.4 ±0.07 



SPOT FACED 
WASHER 



8.65 ±0.07 




±0.07 



8.65 ±0.07 



All dimensions in millimetres. 
Fig. 1 1 Outlet Connection for Cyclo-Propane 
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All dimensions in millimetres. 
Fig. 12 Outlet Connection for Helium/Oxygen Mixtures ( Oxygen < 20 Percent ) 




1-^y^ 




V-^ 



7.15 ±0.15 



^7 




6 

12.4 ±0.07 



14.3 ±0.07 



12.4 ±0.07 



SPOT FACED 
FOR WASHER 




All dimensions in millimetres. 
Fig. ! 3 Outlet Connection for Carbon Dioxide/Oxygen Mixtures ( Carbon Dioxide > 7 ) 
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All dimensions in millimetres. 
Fig. 14 Outlet Connection for Medical Air 



SPOT FACED 
FOR WASHER 




All dimensions in millimetres. 

Fig. 15 Outlet Connection for Special Mixtures of 50 Percent 
Nitrous Oxide and 50 Percent Oxygen 
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All dimensions in millimetres. 
Fig. 16 Outlet Connection for Nitrogen 



11 PNEUMATIC TESTING 

Each valve from the production batch shall be 
subjected to a pneumatic test at a pressure not less 
than the normal working pressure. Samples of 
assembled valves shall be subjected to pneumatic test 
both in 'open' and 'closed' positions at a closing torque 
not exceeding 12 Nm. The test pressure shall be equal 
to at least the design pressure of the valve {see 4.1.1.1). 
The valve shall be checked for shut offand any leakage. 
The valve under test shall not show leakage in excess 
of 1 bubbles per minute from a tube of 2.5 mm inside 
diameter against water seal of maximum 25 mm. 

12 VALVE TORQUE TEST 

Valve shallbe subjected to a torque test in a test rig 
using a torque value that is 50 percent in excess of 
the maximum given in Annex C of IS 3224. 

There shall be no sign of cracking or permanent 
deformation of the valve body of cracking of the valve 

stem. 

NOTE — Deformation ol" the valve stem thread is 
acceptable. < 

13 CYCLE TEST 

Sample valves shall be subjected to cycle test 
entailing 6 000 operations of fully opening and closing 
of the valve. Closing torque used shall be 7 Nm for 



all the valves except key operated and diaphragm valves 
for which the closing torque shall not be more than 
12 Nm. After the cycle test, the valve shall be subjected 
to the pneumatic test given in 12 and shall perform 
satisfactorily. 

14 MARKING 

14.1 The following shall be permanently marked on 
the valve: 

a) Year of manufacture, 

b) Manufacturer's identification, 

c) Name or the chemical symbol of the gas for 
which the valve is to be used, 

d) Maximum working pressure in kgf/cm^, and 

e) Number of this standard. 

14.2 BIS Certification Marking 

The valve may also be marked with the Standard 
Mark. 

14.2.1 The use of the Standard Mark is governed 
by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which a 
licence for the use of the Standard Mark may be granted 
to the manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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ANNEX A 

{Clause 33) 

SAMPLING SCHEME FOR EVALUATION OF PROPERTIES OF THE VALVE MATERIAL 



A-I SCALE OF SAMPLING 

A-1.1 Lot 

In any consignment, all the valve blanks of the same 
material and size manufactured under similar processes 
of production shall constitute a lot. 

A-1.2 Valve body blanks shall be selected and examined 
for each lot separately for ascertaining their conformity 
to the requirements of mechanical properties. 

A-L3 The number of valve bodies to be selected from 
a lot shall depend upon the size of the lot and shall 
be in accordance with col 2 and 3 of Table 2. All these 
samples shall be taken at random from the lot. 

Table 2 Scale of Sampling 

(Clauses A- 1 .3 and A- 1 .4) 



SI No. 




Lot Size 


Sample Size 


(I) 




(2) 




(3) 


i) 




Up to 500 




4 


ii) 




501-1 000 




8 


iii) 




1 001-2 000 




12 


iv) 




2 001-3 000 




16 


NOTE 


— An 


allowance of a maximum 


of 2 


percent in 


the lot 


size is 


permissible. 







A-1.4 All the valve body blanks, selected in accordance 
with col 3 of Table 2, shall be divided into two equal 



sets. The tensile and elongation tests shall be carried 
out on all the samples of the first andlhe Izod impact 
test on the second set. 

A-2 CRITERIA FOR CONFORMITY 

A-2.1 For Tensile and Elongation Test (5^^3.2.1) 

All the samples of the first half {see A-1.4) shall be 
tested for tensile and elongation test. The lot shall 
be declared as satisfactory with respect to the 
requirements of tensile and elongation tests, if each 
sample passes the test satisfactorily. 

A-2.2 For Impact Test (see 3.2.2) 

All the samples of the second half (jee A-1.4) shall 
be tested for Izod impact test. The lot shall be declared 
as satisfactory with respect to the requirements of 
the Izod impact test, if each sample material passes 
the test satisfactorily. 

A-2.3 The lot shall be declared as conforming to 
the requirements of mechanical properties, if it 
has been found satisfactory according to A-2.1 
and A-2.2. If any test sample fails to meet the 
requirements of A-2.1 and A-2.2, additiotial 
specimens equaling twice the number of sample 
size for the failed test in the same lot shall be taken 
and tested for the failed test only. If any of these 
specimens fails to meet the requirements, the entire 
lot represented shall be rejected. 
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ANNEX B 
( Foreword ) 

COMMITTEE COMPOSITION 

Gas Cylinders Sectional Committee, ME 16 



Organization 

Petroleum and Explosives Safety Organization (PESO), 

Nagpur 

All India Industrial Gases Manufacturers Association, 
New Delhi 

Balmer Lawrie and Co Ltd, Kolkata 

Bharat Petroleum Corporation Ltd, Mumbai 

Bharat Pumps and Compressors Ltd, Allahabad 

BOC India Ltd, Kolkata 

Everest Kanto Cylinder Ltd, Aurangabad 

Everest Kanto Cylinder Ltd, Tarapur 

Hindustan Petroleum Corporation Ltd, Mumbai 

Hindustan Wires Ltd, Faridabad 

In personal capacity (303, SfKiniikunj, Pandav Bunglows 
Lane Aihwalines, Sural) 

Indian Gas Cylinders, Faridabad 

Indian Oil Corporatioij Ltd, Mumbai 

International Industrial Gases Ltd, Kolkata 

J. R, Fabricators Ltd, Mumbai 

Jagadamba Engineering Pvt Ltd. Secunderabad 

Kabsons Gas Equipments Ltd, Hyderabad 

Kosan Industries Ltd, Mumbai/Surat 

LPG Equipment Research Centre. Bangalore 

Maruti Koatsu Cylinders Ltd, Mumbai 

Met Lab Services Pvt Ltd, Mumbai 

Ministry of Defence (DGQA). Pune 

Nagpur Fabriforge Pvt Ltd, Nagpur 



Representative(s) 

Shri M. Anbunathan ( Chairman ) 

Shri C. R. Surendranathan ( Alternate ) 

Shri R. P. Khator 

Shri S. Deb ( Alternate ) 

Shri K. Gopinathan 

Shri Debashis Dass ( Alternate ) 

Shri THARrvAN George 

Shri S. K. Dey ( Alternate ) 

Shri Uttam Kumar 

Shri J. P. Sinha ( Alternate ) 

Shri P. K. Bhattacharva 

Shri D. Mukherjee ( Alternate ) 

Shri Ajit K. PARfKH 

Shri P. M. Samvatsar ( Alternate ) 

Shri A. G. Khamkar 

Shri V. V. Prasad ( Alternate ) 

Shri P. D. Nadkarni 

Shri D. N. Krishnamurthy ( Alternate ) 

Shri R. Tandon 

Shri N. K. Sawhney ( Alternate ) 

Shri L. D. Thakkar 



Shri D. C. Jain 

Shri S, S. Samant 

Shri Rajesh Hazarnis ( Alternate ) 

Shri Devendra K. Garg 

Shri Nikhilesh K. Garg ( Alternate ) 

Shri S. Seshkijmar 

Shri V. K. Janakiram 

Shri M. Venugopal ( Alternate ) 

Shri Satish Kabra 

Shri S. Gopadah ( Alternate ) 

Shri S. K. Dev 

Shri SB. Bolmal ( Alternate ) 

Shri G. P Gupta 

Shri S. M. Venugopal ( Alternate ) 

Shri Nitin J. Thakkar 

Shri A. S. Saran ( Alternate ) 

Shri S. C. Parikh 
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